where M is an Abelian semigroup with the division by 2 and S is an abstract convex cone satisfying the cancellation law. Some applications to set-valued versions of these equations are given.
Introduction
Let (X, | • |) be a real normed space. Throughout this note ccl(X) stands for the set of all non-empty, bounded, closed and convex subsets of X.
*
Introduce a binary operation + in ccl(X) by the formula where A + B denotes the usual algebraic sum of A and B while clA denotes the closedness of the set A.
It is easy to see that 
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Similarly we introduce the set Lip(C, Z) with the metric p\ defined analogously.
Every set-valued function h : U x C -> ccl(Z) generates the Nemytskii operator N defined by the formula We are going to prove similar theorem for Nemytskii operator generated by a set-valued function h. The idea of the proof of the following proposition is due to J. Matkowski (cf. [4] , the proof of Theorem 1). 
In particular h is continuous with respect to the first variable for every y G C. On account of 2. we have 
Obviously |x -x|/(|x| -|x|) > 1. Moreover, for x -Ax, where 0 < A < 1, we have |x -x| _ |x -Ax| _ |x| -|x| |x| -A|x| Thus liminfx-^i |x -x|/(|x| -|x|) = 1. Taking the liminf as x -• x in (8) we obtain (9) <5 ( Conditions (10) and (a) imply
where c\ is a constant.
•
Jensen equation on a semigroup
Let (S, +) be an Abelian semigroup with zero satisfying the cancelation law, i.e., t + s = t' + s implies t = t'. An Abelian semigroup S with zero is said to be an abstract convex cone if a map (A, s) -» As defined on R + x S into S is given such that for all s,t G S and A,/j £ R+. We will assume that an abstract convex cone is endowed with a complete metric p such that (11) p{s + t, s + t') = p(t, t') for all s,t,t' € S and (12) p(As, At) = Ap(s, t) for all A e K+, s, t E S.
The following lemma follows easily from (11) and (12).
LEMMA 4. The functions

R+XS9(A,S)I-> \s € S and S x S B (s,t) i->s + teS are continuous.
Let (M, +) be an Abelian semigroup. We say that a function a : M -> S is additive if it satisfies the Cauchy functional equation (13) a(x + y) = a(x) + a(y) for all x,y € M.
Let us add that the division by 2 is performable in M. We say that a function / : M -* 5 is Jensen if
We are concerned with the general solution of the Jensen equation (14). From Theorem 1 we deduce two corollaries.
THEOREM 1. Let (M,+) be an Abelian semigroup such that the division by 2 is performable and let (S,+,-) be an abstract convex cone satisfying the cancellation law. Assume that a complete metric p is given in S such that (11) and (12) hold. Then, f : M -> S is a Jensen function if and only if there exists an additive function a : M -> S such that
(14) forali x,y € M.
COROLLARY 1. Let M and S be as in Theorem 1. If f : M -> S is a Jensen function, then there exists an additive function a : M -• S such that f(x) + a(y) = f(y) + 0(1),
x,y e M.
COROLLARY 2. Let (M, +) be an Abelian semigroup with zero such that the division by 2 is performable and let (S, +, •) be as in Theorem 1. Then, / : M -> S is a Jensen function if and only if there exist an additive function a : M -v S and a constant b G S such that f(x) -a(x) + b for all x e M.
Pexider equation on a semigroup
In this part of the paper we will deal with the Pexider functional equation 
19) f(x + y) = g(x) + h(y).
At first we will prove that f,g,h satisfying equation (19) have to be Jensen functions.
LEMMA 5. Let (M, +) be an Abelian semigroup such that the division by 2 is performable and let (S, +) be an Abelian semigroup with zero satisfying the cancellation law. If f : M -> S,g : M -• S,h : M -> S are solutions of equation (19), then they satisfy the Jensen functional equation.
Proof. Take arbitrary x,y 6 M. Inserting in (19) \x and \y instead of x and y, respectively, we get Cancelling 2h(z) we see that g is also a Jensen function. Similar calculations leads to the equality
=Hx) + h(y). ,
Lemma 5 generalizes Lemma 4 in [7] .
THEOREM 2. Assume that (M, +) and (S,+, •) are as in Theorem 1. Then functions f : M -• S,g : M -> S,h : M -> S satisfy equation (19) if and only if there exists an additive function a : M -> S such that
(20) f( x + v) = a (z) + /(2
/)> 9(x + y) = a(x) + g(y), h(x + y) = a(x) + h(y)
for all x,y G M and there is an element u G M such that 
f(2u) = h{u) + g(u).
Proof. Let /, g, h satisfy equation (19). In virtue of Lemma 5 and Theorem 1 there exist additive functions aj : M -> S, i = 1, 2,3, such that
g(x + y) = a 2 (x) + g(y), h(x + y) = a 3 {x) + h(y)
for all x,y € M. Hence we have
for all x,y,z 6 M. On the other hand for all x, y 6 M. On the other hand,
for all x,y £ M. Comparing the above equalities we get
i.e., f,g,h satisfy the Pexider equation.
As an immediate consequence of Theorem 2 we obtain the following
COROLLARY 3. Assume that (5, +, •) is as in Theorem 1 and (M, +) is an Abelian semigroup with zero such that the division by 2 is performable. Then functions f : M -• S, g : M -> S, h : M -• S satisfy the Pexider equation if and only if there exist an additive function a : M S and constants b,c € S such that f(x) = a(x) + b + c, g(x) = a(x) + b, h(x) = a(x) + c
for all x 6 M.
Applications
Let X be a real normed space. From Lemma 1, formulas (1) and (2) we derive the following result. The abstract convex cone ccl(X) satisfies the assumptions of Theorem 1 in virtue of (3) and Lemmas 6, 2 and 3. The following result follows from Theorem 1. for all x,y € M.
F{x + y) = A(x) + F(y)
Assuming that a semigroup M contains zero we have 
F(x+y) = A[x) + F(y), G(x+y) = A(x) + G(y), H(x) = A(x) + H(y) hold, for all x,y € M and there is an element u € M such that F(2u) = G{u) + H(u).
If a semigroup contains zero, Theorem 4 can be improved. 
